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INVERTER POWER MODULE FOR USE IN ELECTRIC AND 
ELECTRONIC PRODUCT 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[01] This application claims the benefit of Korean Patent Application No. 
2003-53717 filed August, 4 2003, in the Korean Intellectual Property Office, 
the disclosure of which is incorporated herein by reference. 

BACKGROUND 

1. Field of the Invention 

[02J Apparatuses and methods consistent with the present invention relate 
to a power apparatus and method for use in an electric and electronic product, 
and more particularly, to an inverter power module of a one board type 
constituting a power apparatus of an LCD monitor, and a method for the same. 
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2. Description of the Related Art 

[03] According to the recent trend, a power apparatus for use in an electric 
and electronic product tends to have its power block and inverter block 
integrated on one board. A typical example of such inverter power module for 
use in the electric and electronic product is shown in FIG. lA and FIG. IB, 
which will be briefly described in the following. 

[04] As shown in FIG. 1 A and FIG. IB, the general inverter power module 
for use in the electric and electronic product consists of a plurality of parts 
constituting the power block and the inverter block arranged on the front side 
and the back side of a board 1, respectively. 

[05] On the board 1, a predetermined metal pattern for electrical connection 
of each element is formed. On the front side of the board 1, first elements 
such as an element 1 1 constituting an input rectifying block, a power-IC 12, a 
first switching FET 13, an element 14 constituting an output rectifying block, 
an element 15 constituting a feedback circuit block, a power transformer 16, 
and inverter transformers 17 and 17% are installed. Also, on the back side of 
the board 1, second elements including a dinuning element 21, an inverter-IC 
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22, a second switching FET 23, an element 24 constituting a feedback circuit 
block, and a protection element 25, are installed. 

[06] Here, the element 11 constituting the input rectifying block can be 
realized by a line filter, X-cap, Y-cap, for example, and the element 14 
constituting the output rectifying block can be realized by a diode, an inductor 
and a capacitance. Also, the element 1 5 constituting the feedback circuit can 
be realized by a photocoupler. Generally, the first elements are dip-moxmted 
(dual-in-line package-moimted) while the second elements are surface- 
mounted. 

[07] In the meantime, a driving circuit consisting of the second elements is 
controlled by an inverter controller, i.e., the inverter-IC 22, and given a DC 
from the power block, operating the second switching FET 23, whereby 
generating an AC in order to operate, for example, a lamp, most of which are 
designed to use a LC-resonance. Also, the dimming element 21 plays a role of 
adjusting the brightness of the lamp. Most of such driving circuits are realized 
by an active element such as FET, TR DIODE, IC, etc. 

[08] But, according to the inverter power module for use in the electric and 
electronic product as described above, a metal pattern of a complicated 
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structure is formed to mount the second elements constituting the driving 
circuit on the back side of the single-layer board 1, and the second elements 
constituting the driving circuit should be surface-mounted on the back side of 
the board 1 after a plurality of the first elements are dip-mounted on the front 
side of the board 1, thus the circuits get complicated and many processes and 
much time are consumed for installation of the elements, whereby productivity 
drops. 

[09] Also, according to the conventional inverter power module for use in 
the electric and electronic product, a plurality of the elements are mounted in 
line with the wiring of the metal pattern on the front side and back side of the 
board 1, thus it is very difficult to realize the same property in an aspect of 
manufacturing process. Namely, the conventional inverter power module has 
a structure such that the reproducibility is deteriorated. 

[10] Also, according to the conventional inverter power module for use in 
the electric and electronic product, deterioration of yield levels and cost 
increases are xmavoidable for the second elements constituting the driving 
circuit which have relatively high incidence of defect, are surface-mounted on 
the back side of the board 1, and thus, not only are defect levels high, it is 
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difficult to repair only the relevant or defective element when there is a defect 
of the surface-mounted element in a test of an assembled product and it is 
necessary to throw away the whole board. 

SUMMARY 

[11] Accordingly, the present invention has been made to solve the 
problems mentioned above, and an aspect of the present invention is to 
provide an inverter power module for use in the electric and electronic product, 
capable of simplifying a metal pattern structure of a mainboard as well as 
achieving defect reduction and productivity improvement, by making a sub- 
board where a plurality of elements that have been mounted on the back side 
of the mainboard are included and by installing such sub-board on the 
mainboard. 

[12] Another aspect of the present invention is to provide an inverter power 
module for use in the electric and electronic product, which is capable of 
testing the sub-board only, before the sub-board is assembled on the 
mainboard and of reducing the generation of defect, by making the sub-board 
using elements having high possibility of defect. 
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[13] In order to accomplish the above aspects and/or other featiires of the 
present invention, an inverter power module for use in the electric and 
electronic product includes: a plurality of first elements constituting a power 
block; a plurality of second elements constituting an inverter block; a 
mainboard on which the first elements are arranged; and a sub-board on which 
the second elements are arranged and mounted on the mainboard. 

[14] According to an exemplary embodiment of the present invention, a 
plurality of the first elements are moimted on the front side of the mainboard 
and a sub-board mounting part for mounting the sub-board is provided on one 
portion in the front side of the mainboard. 

[15] Here, the sub-board mounting part has at least one connector and the 
sub-board has a pin header that corresponds to the connector. By such 
members, the sub-board is through hole-mounted on the mainboard. 

[16] In the meantime, the first elements may also be surface-mounted on the 
mainboard. 

[17] Also, the second elements may be surface-mounted or through hole- 
mounted on the sub-board, and may be arranged on one side or both sides of 
the sub-board. 
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[18] According to another exemplary embodiment of the present invention, 
the sub-board mounting part may be provided on one portion in the back side 
of the mainboard, and in that case, the sub-board is surface-mounted. 
Therefore, the sub-board mounting part has a metal pattern for electrical 
connection and the sub-board has a metal pad that corresponds to the metal 
pattern. 

[19] Also, in accordance with the present invention, an inverter power 
module for use in the electric and electronic product includes: a mainboard on 
which a plurality of first elements are through hole-mounted; a sub-board on 
which a plurality of second elements are surface-moimted, wherein a 
connector for mounting the sub-board in a through hole-mounting manner is 
provided on the side of the mainboard where the first elements are mounted 
and a pin header that corresponds to the connector is provided on the sub- 
board. 

[20] Also, in accordance with the present invention, an inverter power 
module for use in the electric and electronic product includes: a mainboard on 
which a plurality of first elements are through hole-mounted; a sub-board on 
which a plurality of second elements are surface-mounted, wherein a 
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predetermined metal pattem for mounting the sub-board in a surface-mounting 
manner is formed on a back side in the side of the mainboard where the first 
elements are mounted and a pad that corresponds to the metal pattem is 
provided on the sub-board. 

[21] The first elements have a line filter, X-cap, Y-cap, a power-IC, a 
switching FET constituting an input rectifying block; a diode, an inductor, a 
capacitor constituting an output rectifying block; and a photocoupler, a power 
transformer, an inverter transformer constituting a feedback circuit block. 
Also, the second elements have a dimming element; an inverter-IC; a first and 
a second switching FETs; and a first and a second protection elements. 

[22] In addition, a method for effecting the above aspects of the present 
invention is disclosed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[23] The above objects and other advantages of the present invention will 
be more apparent from the following detailed description when taken in 
conjunction with the accompanying drawings, in which: 
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[24] FIG. lA and FIG. IB are a plan view and a back side view, 
respectively, showing exemplary element arrangements of the conventional 
inverter power module for use in the electric and electronic product; 

[25] FIG. 2 is a partial, exploded, perspective view showing an exemplary 
element arrangement of an inverter power module for use in the electric and 
electronic product according to one embodiment of the present invention; 

[26] FIG. 3 is a plan view showing an exemplary element arrangement of a 
sub-board that is a part of the inverter power module shown in FIG. 2; and 

[27] FIG. 4A and FIG. 4B are a plan view and a back side view, 
respectively, showing exemplary arrangements of an inverter power module 
for use in the electric and electronic product according to another embodiment 
of the present invention. 

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS 

[28] An exemplary embodiment of the present invention will now be 
described with reference to the accompanying drawings. 

[29] In the following description, same drawing reference numerals are 
used for the same elements even in different drawings. The matters defined in 
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the description such as a detailed construction and elements are nothing but 
the ones provided to assist a comprehensive understanding of the invention. 
Thus, it is apparent that the present invention can be carried out without those 
defined matters. Also, well-knovra functions or constructions are not 
described in detail since they would obscure the invention in unnecessary 
detail. 

[30] As shown in FIG. 2 and FIG. 3, an inverter power module for use in 
the electric and electronic product according to one embodiment of the present 
invention, has a mainboard 1 00 and a sub-board 200, which construct a dual- 
part structure. The sub-board 200 is mounted on the mainboard 100 in a 
simple manner, such as through hole-mounting including dual-in-line package 
mounting (dip-mounting), pin grid array mounting, single-in-line mounting, 
and zig-zag-in-line mounting, or surface mounting. 

[31] On the mainboard 100 and the sub-board 200, a predetermined metal 
pattern for electrical connection of each mounted element, is formed. 

[32] On the mainboard 100, the first elements constituting the power block 
such as an element 110 constituting an input rectifying block, a power-IC 120, 
the first switching FET 130 (refer to FIG. 4 A), an element 140 constituting an 
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output rectifying block, an element 150 constituting a feedback circuit block 
(refer to FIG. 4 A), a power transformer 160, and inverter transformers 170, 
170' are mounted. These elements are preferably, but not necessarily, through 
hole-mounted, e.g., dip-mounted, or may be surface-mounted. 

[33] Also, according to one embodiment of the present invention, on the 
front side of the mainboard 100, e.g., on one portion of the side where the 
elements are mounted, more specifically, between the inverter transformers 
170 and 170', a connector 180 as a sub-board mounting part for mounting the 
sub-board 200 that will be described below, on the mainboard 1 00, is installed. 
Although not specifically shown, the connector 180 is mounted in the 
mainboard 100 with its lead connected with the metal pattem of the mainboard 
100. 

[34] On the sub-board 200, the second elements constituting the inverter 
block, such as a dimming element 210, an inverter-IC 220, the second 
switching FET 230, an element 240 constituting a feedback circuit block, 
protection elements 250 and 250' that have been surface-mounted on the back 
side of the mainboard in the conventional inverter power module, are mounted. 
These elements may be surface-mounted on one side of the sub-board 200 in a 
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concentrated manner, or may be divided into two parts and mounted on both 
sides of the sub-board 200. In the latter case, it is preferable, but not necessary, 
that the element for one side is through hole-mounted, e.g., dip-mounted, and 
the element for the other side is surface-moxmted. 

[35] Also, the sub-board 200 has a pin header 280 that corresponds to the 
connector 180 and mounts the sub-board 200 on the sub-board mounting part 
of the mainboard 100 in a detachable manner. Although the sub-board 200 is 
moimted on the mainboard 100 in a detachable manner by means of the 
connector 180 and the pin header 280 in the exemplary view, the sub-board 
200 may also be through hole-mounted, e.g., dip-mounted, directly on the 
mainboard 100. But, upon defect generation at the sub-board 200, the former 
case of using connector 180 and pin header 280 has a benefit of easily 
replacing only the sub-board, while the latter case, upon defect generation at 
the sub-board 200, has a weak point in that it is difficult to replace the sub- 
board 200 and the whole mainboard should be thrown away depending on the 
situation. Therefore, the former case is preferable. 

[36] In the embodiment of the present invention, for the element 110 
constituting the input rectifying block, a line filter, X-cap, Y-cap are used, for 
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example, and for the element 140 constituting the output rectifying block, a 
diode, an inductor, a capacitor are used, and for the element 150 constituting 
the feedback circuit block, a photocoupler is used. 

[37] The inverter power module for use in the electric and electronic 
product according * to one embodiment of the present invention, is 
manufactured very easily, through the following process. 

[38] First, the first elements are moimted on the mainboard 100, and the 
second elements are mounted on the sub-board 200. As mounting these 
elements is performed by a known process, detailed description thereof will be 
omitted. The only difference is that the connector 1 80 is mounted together on 
the mainboard 100 upon through hole-mounting, e.g., dip-mounting, of the 
first elements and the pin header 280 is mounted together on the sub-board 
200 upon mounting of the second elements. 

[39] Next, the pin header 280 of the sub-board 200 is fit in the connector 
180 of the mainboard 100 so that the sub-board 200 is assembled to the 
mainboard 100. 

[40] As described, unlike the conventional inverter power module where the 
first elements are dip-mounted on the fi-ont side of the one single board and the 
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second elements are surface-mounted on the back side of the one single board, 
the present invention has such construction that the board is divided into two 
parts, i.e., the mainboard 100 and the sub-board 200, then the first elements 
are mounted on the mainboard 100 and the second elements having a high 
probability of defects are mounted on the sub-board 200 so that these two 
boards are simply assembled, thus defect generation could be remarkably 
reduced and productivity could be improved when compared to the 
conventional inverter power module. 

J41J FIG. 4A and FIG. 4B show the inverter power module for use in the 
electric and electronic product according to another embodiment of the present 
invention. As revealed in the drawings, the inverter power module for use in 
the electric and electronic product according to another embodiment of the 
present invention is not much different from the first embodiment described 
above. One difference is a moimting structure of the sub-board 200A with 
respect to the mainboard lOOA. 

[42] Namely, according to the another embodiment of the present invention, 
a predetemiined metal pattern 1 80 A for use as a sub-board mounting part is 
formed on the back side of the mainboard 100 A, and a metal pad 280A for 
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connecting with the predetermined metal pattern 180A is formed on the sub- 
board 200A so that the sub-board 200A is surface-mounted on the mainboard 
100 A, as shown in FIG. 4B. 

[43] As other constructions and effects constituting the inverter power 
module for use in the electric and electronic product are the same or similar as 
the first embodiment described above, detailed description thereof will be 
omitted. 

[44J As is apparent from the foregoing, the inverter power module is 
assembled through the simple process of mounting the elements on one side of 
the board that is divided into two parts, thus productivity and reproducibility 
can be enhanced. 

[45] Also, according to the present invention, the elements are not mounted 
on both sides of the board, and particularly, the elements having high 
probability of defects are mainly mounted on the sub-board, then the sub- 
board is simply assembled on the mainboard, thus the circuit construction of 
the board could be simplified and degree of freedom in parts arrangement for 
the elements is increased, which are strong points in an aspect of product 
design. 
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[46] Also, according to the present invention, the elements having high 
probability of defect are mounted on the sub-board and separately managed 
apart from the mainboard so that a test for the sub-board only becomes 
possible and judgment as to whether the sub-board is defective or not is also 
possible regardless of the mainboard. Also, upon defect generation of the sub- 
board, it is possible to separate the sub-board from the mainboard for repairing 
the sub-board only. Namely, according to the present invention, 
improvements in yield and cost reduction are achieved. 

[47] While the invention has been shown and described with reference to 
certain exemplary embodiments thereof, it will be understood by those skilled 
in the art that various changes in form and details may be made therein 
without departing from the spirit and scope of the invention as defined by the 
appended claims. Therefore, all such proper modifications, changes and 
equivalents of the embodiments of the present invention will fall within the 
scope of the invention. 
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